Duplicate determinations of arterial oxygen and carbon dioxide tensions were made in seventy adult patients of both sexes awaiting elective surgery. No difference in arterial oxygen tension was noted between the sexes but a marked inverse correlation between age and arterial oxygen tension was demonstrated. When this relationship was evaluated from the duplicate estimations the resultant regression equation was such that Pa o= = 102.5 -0.22 (age). No statistically significant differences were noted between the Pa C o 5 values of patients of different sexes and age groups.
Duplicate determinations of arterial oxygen and carbon dioxide tensions were made in seventy adult patients of both sexes awaiting elective surgery. No difference in arterial oxygen tension was noted between the sexes but a marked inverse correlation between age and arterial oxygen tension was demonstrated. When this relationship was evaluated from the duplicate estimations the resultant regression equation was such that Pa o= = 102. 5 -0.22 (age) . No statistically significant differences were noted between the Pa C o 5 values of patients of different sexes and age groups.
Although considerable attention has been paid to the arterial oxygen tension (Pa O i) of patients during and following surgery under anaesthesia, there are few published reports of the Pa 03 of patients awaiting surgery. Moreover, certain of these reports maintain that the oxygen tension of healthy patients awaiting elective surgery is considerably lower than that of the normal population. Thus Stephen and Talton (1964) in a study of 14 such patients, found a mean Pa Ol of 80.4 mm Hg, and assert that the normal Pa 03 of such a population is unknown. Hamilton and his coworkers (1964) obtained a mean Pa 0 , of 76.5 mm Hg from 27 such patients prepared for abdominal or inguinal operations. Lewis and Welch (1965) derived a mean Pa 02 of 81.4 mm Hg in 11 patients awaiting abdominal surgery, and one of 74.1 mm Hg in 22 patients awaiting non-inrracardiac thoracic procedures.
Knowledge of the normal oxygen tension of patients awaiting elective surgery is useful in the assessment of pre-operative respiratory function. Moreover, such knowledge provides a baseline for the evaluation of possible changes in oxygen tension that may occur during and after surgery. For these reasons blood-gas levels have been determined in a series of patients admitted to hospital for surgery.
METHOD
Arterial blood samples were obtained from 70 patients who had been admitted to hospital from 1 to 8 days previously for elective surgical procedures. The patients studied were clinically free from cardiovascular and respiratory disease, were not premedicated and were at rest but not confined to bed. Patients who fulfilled the above criteria and were willing to enter the study were admitted at random. Each patient was studied before pre-operative medication on the day of surgery. With the patient supine and at rest, arterial blood was taken from either a brachial or radial artery into a 10 ml syringe, the deadspace of which had been filled with heparin 10 mg/ml. Duplicate analyses were performed within 10 minutes.
Pa 03 was measured polarographically, using either a stirred Bishop cuvette (Bishop and Pincock, 1958) or an unstirred Beckman electrode. Paco 2 was measured with a carbon-dioxide-sensitive electrode (Severinghaus and Bradley, 1958) . The electrodes used were calibrated by means of gas mixtures of known composition, previously analyzed on a Haldane apparatus. The blood-gas difference of the oxygen electrode was determined by frequent tonometry.
RESULTS
Seventy duplicate determinations of Pao, gave a mean value of 91.8 mm Hg, and a mean value of 38.6 was derived from 67 duplicate determinations of Pacoj. These results are shown in table I, and frequency distribution histograms of the data are presented in figure 1. The data obtained from these 70 patients have been sub-divided according to age and sex as shown in table n. There is a slight difference in Paoj between male and female patients of the same age groups; this difference is not statistically significant. There is a marked inverse correlation between age and Paoj ( fig. 2) , patients under 30 years old having a mean Pa 03 of 96.8 mm Hg, whilst those over 60 years of age had a mean Pao 3 of 86 mm Hg. When this relationship between arterial oxygen tension and age was evaluated from duplicate estimations the resultant regression equation was such that: Pa Oj = 102.5-0.22 (age) with a standard deviation of 4.7 mm Hg.
No statistically significant differences were noted between the Pao O j values of patients of different sexes and of different age groups.
DISCUSSION
The results obtained in this series of 70 patients have shown that there is an inverse relationship between oxygen tension and age in otherwise healthy patients awaiting elective surgery. Furthermore, this relationship is substantially the same as that described by Raine and Bishop (1963) in 70 healthy volunteers. From their determinations of oxygen tension these workers derived a regression coefficient of Pa O2 = 103.7-0.24 (age) with a standard deviation of 7.9 for the relationship between oxygen tension and age which is very similar to the equation of Pao 3 = 102.5 -0.22 (age) with a standard deviation of 4.7 mm Hg derived from the present study. The fact that Raine and Bishop studied their subjects either in the seated or supine position, whereas all the patients in the present series were investigated supine, may explain the difference in the standard deviations.
In their supine subjects Raine and Bishop showed that the mean oxygen tension was 95.3 mm Hg (SD 6.9) if under 40 years of age and 88.2 mm Hg (SD 9.8) if 40 or over, figures which do not differ significantly from the values presented in table II. The evidence that there is no substantial difference in the results of these two studies implies, as might be expected, that the oxygen tensions of otherwise healthy patients awaiting surgery are in no way different from those of the normal population.
It is, however, difficult to reconcile these figures with the much lower values for oxygen tension reported in patients by Hamilton and co-workers (1964) , Stephen and Talton (1964) , and Lewis and Welch (1965) . Hamilton and his colleagues, who were studying postoperative respiratory complications in a group of 27 patients noted that the pre-operative values, which covered a range from 56 to 88 mm Hg with a mean of 76.5 ± 7.28 mm Hg, were well below the "textbook" normal of 100 mm Hg. They claimed, however, that these values were not below those noted in a hospital population where arterial blood was obtained in the supine position, but cited no evidence to support their contention.
In their study of arterial oxygen tensions in a group of 14 patients awaiting surgery, Stephen and Talton reported a range of 57.5 to 100 mm Hg, from which a mean value of 80.47 ±12.94 mm Hg could be derived. They concluded that the "normal" oxygen tension is unknown, but it is doubtful if this claim was intended to be taken seriously as they continued to refer to normal oxygen tensions throughout their paper. They further concluded that the arterial oxygen tension may vary from one person to another, depending on physical status and age. The evidence presented scarcely justified these conclusions; nevertheless there can be no dispute on the significance of increasing age as a factor in lowering the arterial oxygen tension, and it is true that a difference in physical status could explain the significantly lower oxygen tensions in their patients and also in those of Hamilton et al. (1964) and Lewis and Welch (1965) when compared with the present study. These groups may well have contained patients suffering from cardiovascular and respiratory disease, whereas in the present series such patients were deliberately excluded.
One further point of difference needs to be considered. The patients in the American groups were apparently confined to bed although the duration of bed-rest is not stated, whereas our own patients were ambulant until immediately before the study was begun. The possibility that rest in bed tends to lower the arterial oxygen tension needs further investigation. 
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